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To all whom it may concern:

Be it known that I, CHARLES D. MOSHER,
of Amesbury,in the eounty of Essex and 51&1@
of Massachusetts, have invented certain new
and useful Implovements In Steam-Gener-
ators, of which the following is a specification.

l‘hlb invention relates to steam-generators

inwhich horizontal water recep ucmles ordrums

situated at or near the level of the fire-box
or furnace-grate are connected by bent gen-
erating-tubes with steam-drumslocated above
the water-drums, the generating-tubes be-
tween the said mcepmeles 1)emf> exposed to
the fire. |

The invention has for its object to pmvide.
a generator of this class having a low center
of gravity, a high combustion-chamber, large
areas of water 51111_}10@5 or level, and, in gen-
eral, to provide a generator of great eﬂleleney
llﬁhtness dumbllltj, andl sﬁmphclty of con-
Stt'llf‘tl()ll, and adapted by the prineiple of its
construction for use in steam launches, y mhts,
and marine use in general.

T'o these ends Lhe invention consists in the
improvements, which I will now proceed to
deseribe and claim. _

Of the accompanying drawings, forming a

~part of this spectfication, IFigure 1 represents

an end elevation of my improved steam-gen-
erator, a portion of the front of the casing
being removed to show the interior. Fig. 1°
represents an elevation from the opposite end,
the entire end of casing being removed. Fig.
2 represents a horizontal section talken on
line 2 2, ig. 3. Kig. 3 represents a transverse
on hne 3 3, Fig. 2. Fig. 4 represents

represents a transverse sectlon of a modifica-
tion; and IFig. 6 1ep1 esents & section on line

6 6, blﬂ L

The Sdme letters of reference mdlmte the
same parts in.all of the figures.

- In the drawings, a o 1"epreseut two horizon-
tal water-drums, which are arranged substan-
tially parallel with each other at opposite sides
of the fire-chamber or furnace 0, said drums
being at or just above the level of the grate
or grates c of -the furnace, the latter being
shown in Figs. 1.and 2 as divided into two

Fig. 5

(No model.)

| 5 it 1s shown without division and having one

erate.

d d represent two steam- dArams, which are
arranged above the water-drums a ¢ and prac-
tienlly outside the space which constitutes the

fire-box of the furnace, each steam-drum be-

ing located nearly or quite above a water-
drum, although the centers of the steam-
drums are bere shown as inside the vertical

plane of the centers of the water drums, this

arrangement being adopted because it is pre-
ferred to arrange the outer sides of the steam-
drums directly over the outer sides of the
water-drums to accommodate the casing e,
whichincloses the whole apparatus, the steam-
drumsbeingof larger diameter than the water-
drums, so that thelr inner sides project in-
wmdly farther than the inner Sldes of the
water-drums. :

Kach water-drum is connected with the
steam-drum above 1t by a series of bent steam-
generating tubes f 77 f* f°. There are a large
number of these tubes, and their lower ends
are connected with the upper portions of the
water-drums.
with the water-drums the said tubes are bent
Iinwardly and upwardly toward the cenfer
and upper portion of the furnace, and are
then bent outwardly until they join the inner
sides of the steam-drums.

It will be seen that the tubes f, 1/, 14, mld

7* are formed and arranged to expose their
contents in the most favomble manner to the

heat of the furnace, and al the same time en-
able the steam-drums d 1o be located at a
minimum height above the water-drums qa,
thus giving the generator ‘a low center of
oravity, and making it in this respect par-
ticularly desirable for steam launches and
yachts and®other c¢raft in which economy of
vertical space is desirable in the steam-gen-
erator. It will also be seen that the employ-

ment of two steam-~-drums is essential to the

above arrangement of the tubes, becauseif a
single steam-drum were employed the pipes
could not be disposed in the manner shown,
S0 as to permit said drum to be at a minimum
height above the water-druimns, and at the

same time expose the tubes advantageously

50 sections and having two grates, while in Iig. | to the fire, because if the tubes were arranged

EFrom the points of connection
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as here shown—that is to say, extending at |

an 1ncline toward the center and upper por-
tion of the furnace and then curved out-

wardly to enter the upper portion of the
steam - drum—the generator would not be
evenly balanced, but would be heaviest on the
side toward which the tubes are inclined as
they leave the water-drum.

The form of the tubes here shown and the
duplicate steam-drums, which are enabled by

~the form of the tubes to be brought down

comparatively close to the water-drums, are
both essential to the production of a steam-
generator having a low center of gravity,
which 1s an important feature of my inven-
tion.
1s siuch that said Lubes along the forward por-
tion of the furnace, or from that end which con-

- tains the fire- doors nearly to the opposite end,

20

constitute a practically-closed wall made up
of the inclined portions of said tubes, said in-

- clined portions being parallel with each other,
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‘ner tubes which form said wall.

and arranged so that each is practically in
contact with the next, so that collectively
said inclined portions form an inclined wall
or diaphragm between the portions of the fur-
nace 1mmmediately over the grate and the
steam-drums. Sald wall or diaphragm iscom-
posed of the tubes, the lower ends of which
constitute the two inner rows at the points
where they join the water-drums, and thesaid
tubes are caused to form close walls by the
bending of every alternate tube . upward, as
shown at 8 in Fig. 3, to bring it in line with
the tubes of the next row at points justabove
the lower ends 9 of the last-named tubes.
The object of arranging the tubes to form a
close wall, as de%cub d 1s to cause the heated
products of Combustlon from the furnace to
pass from the front toward the rear end of
the furnace before passing outside of the in-
To enable
the produets of combustion to pass between

‘the tubes at the rear end of the farnace, I

give each tube of the inner row a substan-
tla,lly straight form, the said straight tubes
o8, 1, 3, and 4, their
strawht form creating the Spfbﬂeb 10 between
the said tubes 1’ and the intermediate tubes
1, said spaces 10 permitting the produects of
combustion to pass outwardly, as indicated
by the arrows in Fig. 4, into the rear portion

.of the space between the walls composed of

the tubes fand an outer wall composed of
tubes % placed next the casing %. 'The
tubes f* are those which, in springing from
the water-drums, constitute the two outer
rows, their lower ends being marked 12 13 in
Fig. 3. The wall composed of the tubes f*
extends the entire length of the furnace and

protects the inner and under sides of the

steam-drums d from the action of the fire.
The spaces between the said inner and outer
walls of tubes contain thetubes /7, which are
of the same general form as the tubes f and
74 but are separated, so that the products of
combustion pass {reely around each tube.

The arrangement of the inner tubes f

~alternate tube extenc
drum at the one side . of the furnace and the
‘remalning tubes over to the steam-drum at

432,760

The smoke-stack ¢ is arranged over the

forward end of the furnace, as C%hown in Fig.
4, so that the products of eombustlon, &fter

passing through the spaces 10, are caused to
travel in the Opposwe directicn toward the
forward end of the furnace, as indicated by
the dotted arrows in Fig. 4, the tubes being
thus exposed to the action of the heat.

I prefer to place a baffle-plate or deflector.

iv across the upper portion of the furnace, just
in the rear of the smoke-stack, as shown in
IFig. 4, so that the products of combustion
must take a downward course, as indicated
by the dotted arrows, before reaching the
smoke-stack, said deflector preventing the too
direct escape of the products of combustion
and causing the same to act more fully upon
the water in the tubes.

It will be seen that by the described ar-
rangement ot the tubes each tube of the many
which compose the series is exposed to the
action of the heat, said arrangement consti-
tuting another important feature of my in-
vention. -

The ends of the steam-drums are (*0111160ted_
with the ends of the water-drums by pipes 2

for the return of water from the steam-drums
to the water-drums. Said return-pipes are
located outsideof the casing e, as bestshownin
I'ig. 2, s0 that they are not bllb jected to the heat
within the casing, but are kept comparatively
cool by contact with the external air; hence
the descent of waterthrough the said return-
pipes to the water- drums 15 facilitated, as
will be readily seen. |

There are two return-pipes for each steam-

drum, and said pipes, besides maintaining a
uniform ecirculation, support each drum at
both ends, so that thme 13 no opportunity for
either end to sag or be depressed.

In the constructlon shown 1n Figs. 1, 2, 3,
and 4 the furnace is subdivided or partially
subdivided by an intermediate water-drum a’,
located at the center of the fire-box and just
above the grate,and a row of tubes % extend-
ing upwardly from the said water-drum and
arranged so that above their bent ends 12 12
they form a close wall extending lengthwise
of the furnace, the upper portions of said
tubes f* being curved outwardly, and every
ed over to the steam-

the other side of the furnace. The interme-
diate drum a’ is connected by transverse
pipes &'’ with the outside water-drums a a, so
that water from the drums a a enters the
drum «’ and passes upwardly therefrom
through the tubes /% said tubes exposing the

water to heat at the center of the furnace,

and thereby increasing the power of the gen-
erator.

I prefer to connect tubes /2 with the trans-
verse pipes '/, said tubes f? extending up-

wardly and being curved at 1'.hei1*"11pper-ends

and joined to the steam-drums, as indicated

| in IFig. 4. Said tubes ./?spring from the pipes
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'/ in two rows, those of the outer row being |

482,760

- bent inwardly, as shown at 14, Fig. 4, so that
- the tubes f? consfitute closed  vertical end

walls, which are interrupted at the front ends
of the furnace by the spaces for the fire-doors.

It will be observed that the steam-drams

are protected from the direct action of the
fire by. the interposed tubes, so that they can

- be affected only by the radiation of heat from

IO

the hot gases and products of combustion

that pass through the gpaces 10 at the rear
- portion of the fire-box; hence liability of burn-

ing or injuring the drums by overheating

- their surfaces is reduced toa minimum. AS

20

25

an additional protection to the steam-drums,
I prefer to interpose partitions /o & between
the lower portions of said drums and the fur-
nace, as shown in Fig. 3, said partitions be-
ing curved and 111011110(1, as sllown in said
ﬁwur
The products of combustion 1)&%3 1o the

stack g through openings formed between the

tubes f and f'? the latter being raised above

the tubes fforward of the deflector ,asshown

in Ifig. 4, so that spaces exist be‘rw eén the

horizontal portions of said tubes 7 72 of suffi-

- clent width to permit the passage o1 the smoke
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and gases to the stack. T'he horizontal orap-

proximately horizontal portions of the tubes

f /< are arranged side by side at the rear of
the deflector h, as shown in TIig. 4, so that
they constitute closed walls at the top of the
space or flue containing the tubes /.

In addition to the advantages hereinbefore
mentioned the following may be named:
First, the combustion-chamber or the space

inclosed by the walls formed by the tubes f

77 1is higher in proportion to the total height
of the boiler or generator than it could be
without the employment of the two steam-
drums and the peculiar arrangement of the
tubes here shown; secondly, the tubes con-
necting the water-drums with the steam-
drums are enabled to be formed with less
abrupt bends, so that the water can circulate
easily and freely through them; third, by the
employment of the two steam-drums d ( in-

stead of one, a large area of water-level as

compared with the total guantity of water
carried is obtained, so that sudden lowering
of water-level in the boiler when the supply
of feed-water 1s interrupted is prevented.
The water-drums are protected from con-

tact with the fuel in the furnaces by fire-brick

linings 11, and the transverse eonnectmo-—
pipes a’’ are protected by similar linings m’.

The water-drums act also as mud-drmns,
and should have suitable blow-oft cocks and
hand-holes to allow of the removal of de-
POsits.

The tubes f, 7/, 7= 3 f% and f*° are con-
nected with the drums and pipes by insert-
ing the ends of the tubes into orifices in the
drums and pipes, and then by special tools,
which I have dewscd expanding said ends
within the orifices.

Figs. 5 and 6 show a single grate and an |

‘composed of the tubes /1
‘the outer wall composed of the tubes f 4 ig re-
tained, the other tubes f? being all separated

1‘1ndivided fire-box over the same, the central
drum «’, the tubes f* thereto connected, and
the end tubes f*being omitted. Theinner wall
is also omitted, while

from :‘Lch othel‘ -
Pipes a* a* are shown as connectmﬂ* the
druins a a outside the casing.

bt b4, Fig. 3, represent deflectors or baffle-

plates, w 111(311 are attached to the upper por-
tions of the innersurfaces of the steam-dru mS
d at opposite sides of perforated dry-pipes p?
which extend through the drums and are con-

30

nected outside t% eleof with pipes which con-

duct the steam to the engine,
plates are curved downwardly and are formed
to prevent the water in the drums from en-
tering the dry-pipes when the water is putin

sel. Kaech inner baffle-plate is interposed be-
tween the dry-pipe and the upper ends of the
generating-tubes, so that in case any water
should be carried into the steam-druims with

Said baffle-

"]10t1_011 by the movements of the craft or ves-

Q0

the steam by said tubes such water cannot

enter the dry-pipe.

The baffle-plates are mdependent of each
other and are attached to the dram at oppo-
site sides of the space between the dry-pipe
and the top of the drum. This construction
and arrangement of the baffle-plates permits
the dry-pipe to be placed close to the top of
the steam-drum, thereby insuring a better
quality of steamn than if it were placeid lower

95

10Q

in the drum, and also enables the steam-pipe

connection with the drum to be made through
the top of the drum without interference with
the baffle-plates.

I claim-— - -

1. In a steam-generator, the combination
of two water-dru ms mmnﬂed at opposite sides
of the furnace, two stea,m drums arranged
above said watel-dmm% at opposite sules of
the fire-space of the furnace, and bent gener-
ating-tubes connecting the water-drums with
the steam-drums, said tubes being inclined
inwardly and upwardly toward the center and
upper portion of the furnace and then bent
outwardly from the center of the furnaceand
joined to the steam-drums above the water-
lines thereof, whereby space 1is afforded out-
side of the tubes and above the water-drums
for the steam-drums, the latter being thus lo-

cated so near the water-drums as t@ give a
low center of gravity, as set forth.

2. In a steam-generator, the combination
of two water- drums a,rmnﬂ’ed atopposite sides
of the grate, two %team-dl ams arranged over

said water-drums, the series of benb tubes
connecting the water-drums with the steam-
drums and arranged as shown, and two re-
turn water-pipes connecting the ends of each
steam-drum with the ends of the correspond-

ing water-drum outside of the casing of the

furnace, said return-pipes maintaining a uni-
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form cireculation and supporting both ends of

each steam-drum, as set forth.




10 f” being separated from the tubes f by spaces

20

" per walls of said flues, whereby the products

30

- constitute a closed inner wall exte.ndmﬂ' from

'35

| tthHO‘h which the produects of combustion

439,

760

3. In a steam-generator, the combination | form outer closed walls sepamted from the 40

of the Water-dmms arra,noed at opposite sides
of the grate, the steam- drums arr anged over
said water-dr ums, the tubes 1 17/, eounectmﬂ*
the water and steam drums and arranged to
constitute a closed inner wall extendmg {rom
the front partly to the rear end of the furnace,

the said tubes f/ alternating with the tubes f
near the rear portion of the Fur nace, the tubes

10, thr Ounh which the produects of combustion
may pass from the furnace into the spaces or
flues outside of the tubes f, the tubes /* ar-
ranged to form outer closed walls sep&ra,ted
from the tubes f by intervening spaces or
flues, the separated tubes /7 in said flues, and
the smoke stack arranged over the forward
end of the furnace and communicating with
said intermediate spaces or flues through
openings between the tubes composing the up-

of combustion, after passing from the front
portion of the furnace backwardly along the
wall formed by the tubes £, are caused t0 pass
in the reverse direction through the said in-
termediate flues, as set forth.

4. In a Steam generator, the eombma,tlon |
of the water-drums ar muoed at opposite sides
of the grate, the steam- dm ms arranged over
sald water-drums, the tubes f 1, COl]’lLCtlIlO
the water and %team drums and arranged to

the front partly to the rear end of the fuma,ce
the tubes f alternating with the tubes fneal
the rear portion of the furnace, said tubes /"
being separated from the tubesf by spaces 10,

may pass from the furnace into the flues out-

~side of the tubes f, the tubes f* arranged to |

‘tubes f by lntelvenlnﬂ‘ spaces or flues, the
‘separated tubes f? in s,m_.d flues, the smoke- -

stack arranged over the forward end of the

furnace and communicating with said inter-
‘mediate flues through openings between the
-tubes composing the upper walls of said flues,
~and the baffle-plate or deflector A, arranged
to cause a downward movement of the pro-
~ducts of combustion before the latter enters.
the smoke-stack, as set forth. |

5. In a steam-ﬂ“enemtor the combination

| of the outside watel drums a a, a,rrano*ed at

the outer sides of the furnace, the mtermed1—
ate water-drum o’ mmnﬂ'ed at the center of

~the furnace, the two Stemn-dlums arranged
-over the drums a a, and the bent frenera,tmn-

tubes connecting the drums a a mth the
steam-drums, as SF‘t forth.

6. In a steam-generator, the combination
of the outside W&tel‘f drums a a, the interme-
diate water-drum a’, the transverse connect-
ing-pipes a”/, the steam-drums arranged over
the water-dr ums a a,and the ﬂ‘enera,tmw-—tubes
LIPS and fo ,drmnﬂ‘ed as descrlbed, and
conneetmﬂ' the water-drums and the connect-

ing-pipes with the steam-drums, the tubes 12
being arranged at the center and the tubes
13 bemn' ar mnﬂed at the ends of the n'm’re as
set forth

In testimony whereof I have mgﬂed my
name to this specification, in the presence of
two subscribing witnesses, this 10th day of
March, A. D. 18‘)0 |

CHARLES D. MOSIHER.
Witnesses: | — |
A. D. HARRISON,
" ARTHUR W. CROSSLEY.
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